To identify factors associated with disease severity, we examined 102 patients with quantitative PCR-confirmed leptospirosis in Martinique during 2010-2013. Associated factors were hypotension, chest auscultation abnormalities, icterus, oligo/anuria, thrombocytopenia, prothrombin time <68%, high levels of leptospiremia, and infection with L. interrogans serovar Icterohaemorrhagiae/Copenhageni.
Leptospiremia, determined by qPCR (Figure 1 ), was significantly higher among patients with severe disease (7.49 log 10 [7.13, 7 .81] vs. 4 .16 log 10 [3.14, 4.93]; p = 0.00001). Among those with severe disease, 9 had shock requiring vasoactive drugs, 8 had pulmonary involvement requiring mechanical ventilation, 8 had internal bleeding requiring blood transfusion, and 7 had acute renal failure requiring dialysis. No patient died. The median length of evolution before occurrence of severe leptospirosis was 3 (3, 4) days. Using a receiver operating characteristic curve analysis, we found a critical threshold of 6.5 log 10 leptospires/ mL that could be considered severe leptospirosis ( Figures  1, 2 ). Except for acute renal failure, all complications were associated with a higher level of leptospiremia (online Technical Appendix Table 1 , http://wwwnc.cdc.gov/ EID/article/21/12/14-1099-Techapp1.pdf).
The only epidemiologic characteristic associated with severity was presence of rats in the house or the surrounding vicinity (p = 0.02). Clinical and biological findings recorded at admission were associated with severity (Tables  1, 2) as follows: hypotension, chest auscultation abnormalities, icterus, oligo/anuria, bilirubin >49 µmol/L, creatinine >154 µmol/L, creatine phosphokinase >443 U/L, C-reactive Criteria that met our clinical definition for severe leptospirosis were shock treated with vasoactive drugs, acute renal failure requiring dialysis, internal bleeding requiring blood transfusion (e.g., alveolar hemorrhage), and respiratory insufficiency requiring mechanical ventilation or death during hospitalization. Horizontal lines in box-and-whisker plots indicate (top to bottom) maximum value, third quartile, median (second quartile), first quartile, minimum value.Dotted line indicates the threshold for severe diseases determined by receiver operating characteristic curve analysis. /L, and prothrombin time <68%.
Molecular typing of genomic DNA was performed from the 102 acute-phase blood samples (online Technical Appendix Table 2 ). Leptospire species determination was successful for 85 (83%) patients and corresponded to 1 of the following 6 pathogenic species: L. interrogans
, and L. noguchii (n = 3). Among the genomic species identified, L. interrogans was associated with severity (p = 0.001), highest level of leptospiremia (p = 0.0001), and previous exposure to rats (p = 0.02). The level of leptospiremia in specimens for which species was not identified was significantly lower (p = 0.0001). The median melting peak for L. interrogans strains was 83.1°C (82.8°C, 83.4°C), which differed significantly from that of other species, for which the median melting peak was 85°C (84°C, 85.9°C) (p = 0.0001).
Microscopic agglutination testing enabled identification of the putative serogroups (highest titer >400) for 70 (68.6%) patients; the 3 most frequently identified serogroups were Icterohaemorrhagiae (n = 39), Ballum (n = 11), and Celledoni (n = 10). Serogroup Icterohaemorrhagiae can be subdivided into serovars Icterohaemorrhagiae/Copenhageni (n = 20) and Bogvere (n = 10); the remaining 9 serogroups cannot be unambiguously typed at the serovar level. Serovar Icterohaemorrhagiae/Copenhageni was identified for 11 of the 12 patients with severe disease (p = 0.03). The identification of the putative serogroup was not possible for 32 patients (online Technical Appendix Table 3 ).
Conclusions
This prospective study enabled us to report the potential contribution of qPCR to timely diagnosis and leptospirosis severity evaluation at the point of care in a disease-endemic area. We based our classification of severity on treatment-related criteria to reflect everyday patient management, as previously reported (12, 13) . The fact that no patient died could be associated with factors such as reduced diagnosis time and early treatment. Currently, only qPCR enables unequivocal diagnosis during the acute phase of illness, when antimicrobial drugs are most likely to have the greatest benefit (6, 14) . Our results show a strong association between leptospiremia levels and disease severity. A lower critical threshold was reported in New Caledonia, and differences between critical thresholds may be associated with the variability of virulence among serovars, host factors, or qPCR technique (13) . The samples used for qPCR diagnosis were also used for direct Leptospira genomic identification, although molecular typing performance was impaired for samples with the lowest leptospiremia, as previously reported (15) . The factors significantly associated with severity were infection with the species L. interrogans, the serogroup Icterohaemorrhagiae, and the presence of rats (usual carriers of that serogroup). In that context, melting curve analysis of the assay may provide rapid and useful additional information because it can differentiate between L. interrogans and other pathogenic species (7, 9) . The potential correlation between disease severity and serogroup Icterohaemorrhagiae has been reported in other tropical islands, and our results also emphasize the need for public health action to control rodents (12, 13) .
qPCR can be used for rapid diagnosis of acute leptospirosis and may provide timely information useful for evaluation of disease severity. Use of qPCR to determine leptospiremia seems increasingly accessible and should be evaluated in other disease-endemic areas. Whether high levels of leptospiremia are associated with factors such as pathogen virulence characteristics or host factors should also be explored.
